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Description
BACKGROUND

Field

[0001] A linear compressor is disclosed herein.
Background

[0002] Cooling systems are systems in which a refrig-
erant circulates to generate cool air. In such a cooling
system, processes of compressing, condensing, ex-
panding, and evaporating the refrigerant are repeatedly
performed. For this, the cooling system includes a com-
pressor, acondenser, an expansion device, and an evap-
orator. Also, the cooling system may be installed in a
refrigerator or air conditioner which is a home appliance.
[0003] In general, compressors are machines that re-
ceive power from a power generation device, such as an
electric motor or a turbine, to compress air, a refrigerant,
or various working gases, thereby increasing pressure.
Compressors are being widely used in home appliances
or industrial fields.

[0004] Compressors may be largely classified into re-
ciprocating compressors, in which a compression space
into/from which a working gas is suctioned and dis-
charged, is defined between a piston and a cylinder to
allow the piston to be linearly reciprocated into the cylin-
der, thereby compressing a refrigerant, rotary compres-
sors, in which a compression space into/from which a
working gas is suctioned or discharged, is defined be-
tween a roller that eccentrically rotates and a cylinder to
allow the roller to eccentrically rotate along an inner wall
of the cylinder, thereby compressing a refrigerant, and
scroll compressors, in which a compression space in-
to/from which a refrigerant is suctioned or discharged, is
defined between an orbiting scroll and a fixed scroll to
compress a refrigerant while the orbiting scroll rotates
along the fixed scroll. In recent years, a linear compres-
sor, which is directly connected to a drive motor, in which
a piston linearly reciprocates, to improve compression
efficiency without mechanical losses due to movement
conversion, and having a simple structure, is being widely
developed. Ingeneral, the linear compressor may suction
and compress a refrigerant while a piston linearly recip-
rocates in a sealed shell by a linear motor and then dis-
charge the refrigerant.

[0005] The linear motor is configured to allow a per-
manent magnet to be disposed between an inner stator
and an outer stator. The permanent magnet may linearly
reciprocate by an electromagnetic force between the per-
manent magnet and the inner (or outer) stator. Also, as
the permanent magnet operates in the state in which the
permanent magnet is connected to the piston, the per-
manent magnet may suction and compress the refriger-
ant while linearly reciprocating within the cylinder and
then discharge the refrigerant.
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[0006] The present applicant has filed a patent (here-
inafter, referred to as "Prior Art Document 1") and then
has registered the patent with respect to the linear com-
pressor, Korean Patent Registration No. 10-1307688,
registered on September 5, 2013 and entitled "LINEAR
COMPRESSOR". The linear compressor according to
the Prior Art Document 1 includes a shell for accommo-
dating a plurality of parts. A vertical height of the shell
may be somewhat high asiillustrated in Fig. 2 of the Prior
Art Document 1. Also, an oil supply assembly for supply-
ing oil between a cylinder and a piston may be disposed
within the shell.

[0007] When the linear compressor is provided in a
refrigerator, the linear compressor may be disposed in a
machine room provided at a rear side of the refrigerator.
Inrecent years, a major concern of a customer is increas-
ing an inner storage space of the refrigerator. Toincrease
the inner storage space of the refrigerator, it may be nec-
essary to reduce a volume of the machine room. Also,
to reduce the volume of the machine room, it may be
important to reduce a size of the linear compressor.
[0008] However, as the linear compressor disclosed in
the Prior Art Document 1 has a relatively large volume,
it is necessary to increase a volume of a machine room
into which the linear compressor is accommodated.
Thus, the linear compressor having a structure disclosed
in the Prior Art Document 1 is not adequate for the re-
frigerator for increasing the inner storage space thereof.
[0009] To reduce the size of the linear compressor, it
may be necessary to reduce a size of a main part or
component of the compressor. In this case, performance
of the compressor may deteriorate. To compensate for
the deteriorated performance of the compressor, the
compressor drive frequency may be increased. Howev-
er, the more the drive frequency of the compressor is
increased, the more a friction force due to oil circulating
into the compressor increases, deteriorating perform-
ance of the compressor.

[0010] To solve these limitations, the present applicant
has filed a patent application (hereinafter, referred to as
"Prior Art Document 2"), Korean Patent Publication No.
10-2016-0000324 published on January 4,2016, and en-
titted "LINEAR COMPRESSOR". In the linear compres-
sor of the Prior Art Document 2, a gas bearing technology
in which a refrigerant gas is supplied in a space between
a cylinder and a piston to perform a bearing function is
disclosed. The refrigerant gas flows to an outer circum-
ferential surface of the piston through a nozzle of the
cylinder to act as a bearing in the reciprocating piston.
[0011] Thelinear compressor disclosed in the Prior Art
Document 2 includes a discharge cover to which a dis-
charge valve is coupled. A discharge space through
which a compression refrigerant discharged through the
discharge valve flows is defined in the discharge cover.
However, in the structure of the discharge cover accord-
ing to the related art, there are limitations in which the
discharge space has a relatively small volume, a dis-
charge passage through which the compression refrig-
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erant flows has a short length, and pulsation due to a
flow of the refrigerant increases. The discharge cover or
peripheral parts or components coupled to the discharge
cover may be vibrated by the pulsation of the generated
refrigerant gas, and the vibration may be transmitted to
a shell through a support device supporting the discharge
cover, causing vibration in the entire compressor and
thereby generating resulting noise.

[0012] WO 02/095231 A1 describes a discharge ap-
paratus for a reciprocating compressor.

[0013] US 2006/093498 A1 discloses a linear com-
pressor in which a bonding position of a muffler can be
accurately determined when the muffler is bonded to a
fixing plate so that a center axis of a discharge spring
casing formed at the muffler accurately coincides with a
center axis of an insertion hole formed at the fixing plate.
[0014] WO 2014/053039 A1describes agasdischarge
system for a refrigeration compressor and a refrigeration
compressor.

[0015] The present invention is defined by independ-
entclaim 1; the dependent claims describe embodiments
of the invention.

[0016] A linear compressor according to an embodi-
ment comprises: a cylinder having a compression space
for a refrigerant and into which a piston that reciprocates
in an axial direction is inserted; a discharge valve provid-
ed at one side of the cylinder to selectively discharge the
refrigerant compressed in the compression space for the
refrigerant; a spring assembly coupled to the discharge
valve; and a discharge cover on which the spring assem-
bly is seated, the discharge cover having a discharge
space through which the refrigerant discharged through
the discharge valve flows, wherein the discharge cover
includes a plurality of covers stacked in the axial direction.
[0017] The linear compressor further includes a first
cover on which the spring assembly is seated and having
a first space through which the refrigerant flows; and a
second cover coupled to the first cover and having a sec-
ond space through which the refrigerant flows.

[0018] Thedischarge cover furtherincludes a third cov-
er coupled to the second cover and having a third space
through which the refrigerant flows.

[0019] The discharge cover furtherincludes a connec-
tion pipe that extends from the second cover and is cou-
pled to a third cover of the plurality of the covers, the
connection pipe being configured to transfer the refrig-
erant in the space of second cover to the space of the
third cover.

[0020] Each of the plurality of covers having a space
in communication with a space of another of the plurality
of covers and through which the refrigerant flows, at least
two of the spaces of the plurality of covers having a dif-
ferent volume.

[0021] A first cover of the plurality of covers includes
a discharge hole through which the refrigerant in the
space of the first cover is transferred to the second space
of the second cover.

[0022] The first cover may include a first portion cou-
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pled to a frame; a first step that may extend to be stepped
forward from the first portion; and a second portion that
may extend from the first step in a radial direction, where-
inthe cylinder may be inserted into the frame. The second
portion may include a first discharge hole through which
the refrigerant in the first space is transferred to the sec-
ond space.

[0023] The first cover may include a second step that
extends to be stepped forward from the second portion;
and a recess defined in the second step and coupled to
an outer circumferential surface of the spring assembly.
[0024] Thefirstcover may furtherinclude athird portion
that extends from the second step in the radial direction,
and wherein a front surface of the spring assembly is
provided in the third portion.

[0025] The first cover may further include a third step
that extends to be stepped forward from the third portion;
and a fourth portion that extends from the third step in
the radial direction.

[0026] The fourth portion may include a second dis-
charge hole through which the refrigerant in the first
space is transferred to the second space.

[0027] The connection pipe has a shape which may be
bent several times.

[0028] The connection pipe may include: a first pipe
coupled to the second cover to extend in a first direction;
a second pipe bent from the first pipe to extend in a sec-
ond direction; and a third pipe bent from the second pipe
to extend in a third direction and coupled to the third cov-
er.

[0029] The connection pipe may be coupled to the sec-
ond cover to extend toward the first space, and an end
portion of the first pipe is spaced a predetermined dis-
tance from an outer surface of the first cover.

[0030] The predetermined distance may range from
about 1 mm to about 2 mm, and wherein a sum of lengths
of the first to third pipes ranges from about 70 mm to
about 80 mm.

[0031] A linear compressor according to another em-
bodiment comprises: a cylinder having a compression
space; a discharge valve provided at one side of the cyl-
inder to discharge the refrigerant compressed in the com-
pression space for the refrigerant; and a discharge cover
provided at a front side of the discharge valve, wherein
the discharge cover includes: a first cover having a first
space; a second cover coupled to a front portion of the
first cover and having a second space; and a third cover
coupled to a front portion of the second cover and having
a third space.

[0032] The second space may have a volume greater
than a volume of each of the first space and the third
space.

[0033] The first space and the third space may have

the same volume.
[0034] A volume ratio of the first space, the second
space, and the third space may be about 1:2.5:1.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0035] Embodimentswillbe described in detail with ref-
erence to the following drawings in which like reference
numerals refer to like elements, and wherein:

Fig. 1 is a perspective view illustrating an outer ap-
pearance of alinear compressor according to an em-
bodiment;

Fig. 2 is an exploded perspective view illustrating a
shell and a shell cover of the linear compressor ac-
cording to an embodiment;

Fig. 3 is an exploded perspective view illustrating
internal components of the linear compressor ac-
cording to an embodiment;

Fig. 4 is a cross-sectional view, taken along line V-
IV’ of Fig. 1;

Fig. 5is a perspective view illustrating a coupled con-
figuration of a discharge cover and a discharge valve
assembly according to an embodiment;

Fig. 6 is an exploded perspective view illustrating the
coupled configuration of the discharge cover and the
discharge valve assembly according to an embodi-
ment;

Fig. 7 is a cross-sectional view, taken along line VII-
VII' of FIG. 5;

Fig. 8 is a perspective view of the discharge cover
according to an embodiment;

Fig. 9 is a view illustrating an internal configuration
of a first cover of the discharge cover according to
an embodiment;

Fig. 10 is a cross-sectional view, taken along line X-
X of FIG. §;

Fig. 11 is a cross-sectional view illustrating a state
in which a connection pipe is coupled to a second
cover according to an embodiment;

Fig. 12 is a test graph illustrating pressure drop de-
pending on a variation in distance H1 between the
connection pipe and an outer surface of the first cov-
er according to an embodiment;

Fig. 13 is an experimental graph illustrating a state
in which pulsation is reduced in comparison to the
related art in a case of a stack-type discharge cover
structure according to an embodiment;

Fig. 14 is an experimental graph illustrating a state
in which the pulsation varies depending on a length
of the connection pipe according to an embodiment;
and

Fig. 15 is a cross-sectional view illustrating a state
in which a refrigerant flows in the linear compressor
according to an embodiment.

DETAILED DESCRIPTION

[0036] Hereinafter, exemplary embodiments will be
described with reference to the accompanying drawings.
The embodiments may, however, be embodied in many
different forms and should not be construed as being
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limited to the embodiments set forth herein; rather, that
alternate embodiments included in other retrogressive
inventions or falling within the scope of the present dis-
closure will fully convey the concept to those skilled in
the art.

[0037] Fig. 1is a perspective view illustrating an outer
appearance of a linear compressor according to an em-
bodiment. Fig. 2 is an exploded perspective view illus-
trating a shell and a shell cover of the linear compressor
according to an embodiment.

[0038] Referring to Figs. 1 and 2, a linear compressor
10 according to an embodiment may include a shell 101
and shell covers 102 and 103 coupled to the shell 101.
Each of the first and second shell covers 102 and 103
may be understood as one component of the shell 101.
[0039] A leg 50 may be coupled to a lower portion of
the shell 101. The leg 50 may be coupled to a base of a
product in which the linear compressor 10 is installed or
provided. For example, the product may include a refrig-
erator, and the base may include a machine room base
of the refrigerator. For another example, the product may
include an outdoor unit of an air conditioner, and the base
may include a base of the outdoor unit.

[0040] The shell 101 may have an approximately cy-
lindrical shape and be disposed to lie in a horizontal di-
rection or an axial direction. In Fig. 1, the shell 101 may
extend in the horizontal direction and have a relatively
low height in a radial direction. That is, as the linear com-
pressor 10 has a low height, when the linear compressor
10 is installed or provided in the machine room base of
the refrigerator, a machine room may be reduced in
height.

[0041] A terminal 108 may be installed or provided on
an outer surface of the shell 101. The terminal 108 may
be understood as a component for transmitting external
power to a motor assembly (see reference numeral 140
of Fig. 3) of the linear compressor 10. The terminal 108
may be connected to a lead line of a coil (see reference
numeral 141c of Fig. 3).

[0042] A bracket 109 may be installed or provided out-
side of the terminal 108. The bracket 109 may include a
plurality of brackets that surrounds the terminal 108. The
bracket 109 may protect the terminal 108 against an ex-
ternal impact.

[0043] Both sides of the shell 101 may be open. The
shell covers 102 and 103 may be coupled to both open
sides of the shell 101. The shell covers 102 and 103 may
include a first shell cover 102 coupled to one open side
of the shell 101 and a second shell cover 103 coupled to
the other open side of the shell 101. An inner space of
the shell 101 may be sealed by the shell covers 102 and
103.

[0044] In Fig. 1, the first shell cover 102 may be dis-
posed at a first or right portion of the linear compressor
10, and the second shell cover 103 may be disposed at
a second or left portion of the linear compressor 10. That
is, the first and second shell covers 102 and 103 may be
disposed to face each other.
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[0045] Thelinearcompressor 10 furtherincludes a plu-
rality of pipes 104, 105, and 106 provided in the shell 101
or the shell covers 102 and 103 to suction, discharge, or
inject the refrigerant. The plurality of pipes 104, 105, and
106 may include a suction pipe 104 through which the
refrigerant may be suctioned into the linear compressor
10, a discharge pipe 105 through which the compressed
refrigerant may be discharged from the linear compres-
sor 10, and a process pipe through which the refrigerant
may be supplemented to the linear compressor 10.
[0046] For example, the suction pipe 104 may be cou-
pled to the first shell cover 102. The refrigerant may be
suctioned into the linear compressor 10 through the suc-
tion pipe 104 in an axial direction.

[0047] The discharge pipe 105 may be coupled to an
outer circumferential surface of the shell 101. The refrig-
erant suctioned through the suction pipe 104 may flow
in the axial direction and then be compressed. Also, the
compressed refrigerant may be discharged through the
discharge pipe 105. The discharge pipe 105 may be dis-
posed at a position which is adjacent to the second shell
cover 103 rather than the first shell cover 102.

[0048] The process pipe 106 may be coupled to the
outer circumferential surface of the shell 101. A worker
may inject the refrigerant into the linear compressor 10
through the process pipe 106.

[0049] The process pipe 106 may be coupled to the
shell 101 at a height different from a height of the dis-
charge pipe 105 to avoid interference with the discharge
pipe 105. The height may be understood as a distance
from the leg 50 in the vertical direction (or the radial di-
rection). As the discharge pipe 105 and the process pipe
106 are coupled to the outer circumferential surface of
the shell 101 at the heights different from each other, a
worker’s work convenience may be improved.

[0050] Atleast a portion of the second shell cover 103
may be disposed adjacent to an inner circumferential sur-
face of the shell 101, which corresponds to a point to
which the process pipe 106 may be coupled. That is, at
least a portion of the second shell cover 103 may act as
a flow resistance to the refrigerant injected through the
process pipe 106.

[0051] Thus, in view of the passage of the refrigerant,
the passage of the refrigerant introduced through the
process pipe 106 may have a size that gradually decreas-
estoward theinner space ofthe shell 101. In this process,
a pressure of the refrigerant may be reduced to allow the
refrigerant to be vaporized. Also, in this process, oil con-
tained in the refrigerant may be separated. Thus, the re-
frigerant from which the oil is separated may be intro-
duced into a piston 130 to improve compression perform-
ance of the refrigerant. The oil may be understood as a
working oil existing in a cooling system.

[0052] A cover support part or support 102a may be
disposed or provided on an inner surface of the first shell
cover 102. A second support device or support 185,
which will be described hereinafter, may be coupled to
the cover support part 102a. The cover support part 102a
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and the second support device 185 may be understood
as devices that support a main body of the linear com-
pressor 10. The main body of the compressor may rep-
resent a part or portion provided in the shell 101. For
example, the main body may include a drive part or drive
that reciprocates forward and backward and a support
part or support that supports the drive part. The drive part
may include parts or components, such as the piston
130, a magnet frame 138, a permanent magnet 146, a
support 137, and a suction muffler 150. Also, the support
part may include parts or components, such as resonant
springs 176a and 176b, a rear cover 170, a stator cover
149, a first support device or support 165, and a second
support device or support 185.

[0053] A stopper 102b may be disposed or provided
on the inner surface of the first shell cover 102. The stop-
per 102b may be understood as a component that pre-
vents the main body of the compressor, particularly, the
motor assembly 140 from being bumped by the shell 101
and thus damaged due to vibration or an impact occurring
during transportation of the linear compressor 10. The
stopper 102b may be disposed or provided adjacent to
the rear cover 170, which will be described hereinafter.
Thus, when the linear compressor 10 is shaken, the rear
cover 170 may interfere with the stopper 102b to prevent
the impact from being transmitted to the motor assembly
140.

[0054] A spring coupling part or portion 101a may be
disposed or provided on the inner surface of the shell
101. For example, the spring coupling part 101a may be
disposed at a position which is adjacent to the second
shell cover 103. The spring coupling part 101a may be
coupled to a first support spring 166 of the first support
device 165, which will be described hereinafter. As the
spring coupling part 101a and the first support device
165 are coupled to each other, the main body of the com-
pressor may be stably supported inside of the shell 101.
[0055] Fig. 3 is an exploded perspective view illustrat-
ing internal components of the linear compressor accord-
ing to an embodiment. Fig. 4 is a cross-sectional view
illustrating internal components of the linear compressor
according to an embodiment.

[0056] Referringto Figs.3and4,thelinearcompressor
10 according to an embodiment may include a cylinder
120 provided in the shell 101, the piston 130, which lin-
early reciprocates within the cylinder 120, and the motor
assembly 140, which functions as a linear motor to apply
drive force to the piston 130. When the motor assembly
140 is driven, the piston 130 may linearly reciprocate in
the axial direction.

[0057] The linear compressor 10 may further include
a suction muffler 150 coupled to the piston 130 to reduce
noise generated from the refrigerant suctioned through
the suction pipe 104. The refrigerant suctioned through
the suction pipe 104 may flow into the piston 130 via the
suction muffler 150. For example, while the refrigerant
passes through the suction muffler 150, the flow noise
of the refrigerant may be reduced.
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[0058] The suction muffler 150 may include a plurality
of mufflers 151, 152, and 153. The plurality of mufflers
151, 152, and 153 may include a first muffler 151, a sec-
ond muffler 152, and a third muffler 153, which may be
coupled to each other.

[0059] The first muffler 151 may be disposed or pro-
vided within the piston 130, and the second muffler 152
may be coupled to a rear portion of the first muffler 151.
Also, the third muffler 153 may accommodate the second
muffler 152 therein and extend to a rear side of the first
muffler 151. In view of a flow direction of the refrigerant,
the refrigerant suctioned through the suction pipe 104
may successively pass through the third muffler 153, the
second muffler 152, and the first muffler 151. In this proc-
ess, the flow noise of the refrigerant may be reduced.
[0060] The suction muffler 150 may further include a
mulffler filter 155. The muffler filter 155 may be disposed
on or at an interface on or at which the first muffler 151
and the second muffler 152 are coupled to each other.
For example, the muffler filter 155 may have a circular
shape, and an outer circumferential portion of the muffler
filter 155 may be supported between the first and second
mufflers 151 and 152.

[0061] The "axial direction" may be understood as a
direction in which the piston 130 reciprocates, that is, a
horizontal direction in Fig. 4. Also, "in the axial direction",
a direction from the suction pipe 104 toward a compres-
sion space P, that is, a direction in which the refrigerant
flows may be defined as a "frontward direction”, and a
direction opposite to the frontward direction may be de-
fined as a "rearward direction". When the piston 130
moves forward, the compression space P may be com-
pressed. On the other hand, the "radial direction" may
be understood as a direction which is perpendicular to
the direction in which the piston 130 reciprocates, that
is, a vertical direction in Fig. 4.

[0062] The piston 130 may include a piston body 131
having an approximately cylindrical shape and a piston
flange part or flange 132 that extends from the piston
body 131 in the radial direction. The piston body 131 may
reciprocate inside of the cylinder 120, and the piston
flange part 132 may reciprocate outside of the cylinder
120.

[0063] The cylinder 120 may be configured to accom-
modate at least a portion of the first muffler 151 and at
least a portion of the piston body 131. The cylinder 120
may have the compression space P in which the refrig-
erant may be compressed by the piston 130. Also, a suc-
tion hole 133, through which the refrigerant may be in-
troduced into the compression space P, may be defined
in a front portion of the piston body 131, and a suction
valve 135 that selectively opens the suction hole 133 may
be disposed or provided on a front side of the suction
hole 133. A coupling hole, to which a predetermined cou-
pling member 135a may be coupled, may be defined in
an approximately central portion of the suction valve 135.
[0064] A discharge cover 200 that defines a discharge
space for the refrigerant discharged from the compres-
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sion space P and a discharge valve assembly 161 and
163 coupled to the discharge cover 200 to selectively
discharge the refrigerant compressed in the compression
space P may be provided at a front side of the compres-
sion space P. The discharge cover 200 may include a
plurality of covers (see reference numeral 210, 230, and
250 of Fig. 7). The discharge space may have a plurality
of space parts or spaces defined by the plurality of covers
210, 230, and 250. The plurality of space parts may be
disposed or provided in a front and rear direction to com-
municate with each other. This will be described herein-
after.

[0065] The discharge valve assembly 161 and 163
may include a discharge valve 161 which may be opened
when the pressure of the compression space P is above
a discharge pressure to introduce the refrigerant into the
discharge space and a spring assembly 163 disposed or
provided between the discharge valve 161 and the dis-
charge cover 200 to provide elastic force in the axial di-
rection. The spring assembly 163 may include a valve
spring 163a and a spring support part or support 163b
thatsupports the valve spring 163ato the discharge cover
200. For example, the valve spring 163a may include a
plate spring.

[0066] The discharge valve 161 may be coupled to the
valve spring 163a, and a rear portion or rear surface of
the discharge valve 161 may be disposed to be supported
on afront surface of the cylinder 120. When the discharge
valve 161 is supported on the front surface of the cylinder
120, the compression space may be maintained in the
sealed state. When the discharge valve 161 is spaced
apart from the front surface of the cylinder 120, the com-
pression space P may be opened to allow the refrigerant
in the compression space P to be discharged.

[0067] The compression space P may be understood
as a space defined between the suction valve 135 and
the discharge valve 161. Also, the suction valve 135 may
be disposed on or at one side of the compression space
P, and the discharge valve 161 may be disposed on or
at the other side of the compression space P, that is, an
opposite side of the suction valve 135.

[0068] While the piston 130 linearly reciprocates within
the cylinder 120, when the pressure of the compression
space P is below the discharge pressure and a suction
pressure, the suction valve 135 may be opened to suction
the refrigerant into the compression space P. On the oth-
er hand, when the pressure of the compression space P
is above the suction pressure, the suction valve 135 may
compress the refrigerant of the compression space P in
a state in which the suction valve 135 is closed.

[0069] When the pressure of the compression space
P is above the discharge pressure, the valve spring 163a
may be deformed forward to open the discharge valve
161. Here, the refrigerant may be discharged from the
compression space P into the discharge space of the
discharge cover 200. When the discharge of the refrig-
erant is completed, the valve spring 163a may provide
restoring force to the discharge valve 161 to close the
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discharge valve 161.

[0070] The linear compressor 10 may further include
a cover pipe 162a coupled to the discharge cover 200 to
discharge the refrigerant flowing through the discharge
space of the discharge cover 200. For example, the cover
pipe 162a may be made of a metal material.

[0071] Also, the linear compressor 10 may further in-
clude a loop pipe 162b coupled to the cover pipe 162a
to transfer the refrigerant flowing through the cover pipe
162a to the discharge pipe 105. The loop pipe 162b may
have one or a first side or end coupled to the cover pipe
162a and the other or a second side or end coupled to
the discharge pipe 105.

[0072] A cover coupling part or portion 162c coupled
to the cover pipe 162ais disposed on the one side portion
of the loop pipe 162b, and a discharge coupling part or
portion 162d coupled to the discharge pipe 105 may be
disposed or provided on the other side portion of the loop
pipe 162b.

[0073] The loop pipe 162b may be made of a flexible
material and have a relatively long length. Also, the loop
pipe 162b may roundly extend from the cover pipe 162a
along the inner circumferential surface of the shell 101
and be coupled to the discharge pipe 105. For example,
the loop pipe 162b may have a wound shape.

[0074] The linear compressor 10 may further include
a frame 110. The frame 110 is understood as a compo-
nent for fixing the cylinder 120. For example, the cylinder
120 may be press-fitted into the frame 110.

[0075] The frame 110 may be disposed or provided to
surround the cylinder 120. That is, the cylinder 120 may
be disposed or provided to be accommodated into the
frame 110. Also, the discharge cover 200 may be coupled
to a front surface of the frame 110 using a coupling mem-
ber.

[0076] The motor assembly 140 may include an outer
stator 141 fixed to the frame 110 and disposed or pro-
vided to surround the cylinder 120, an inner stator 148
disposed or provided to be spaced inward from the outer
stator 141, and the permanent magnet 146 disposed or
provided in a space between the outer stator 141 and
the inner stator 148.

[0077] The permanent magnet 146 may be linearly re-
ciprocated by mutual electromagnetic force between the
outer stator 141 and the inner stator 148. Also, the per-
manent magnet 146 may be provided as a single magnet
having one polarity or by coupling a plurality of magnets
having three polarities to each other.

[0078] The magnetframe 138 may be installed or pro-
vided on the permanent magnet 146. The magnet frame
138 may have an approximately cylindrical shape and
be disposed or provided to be inserted into the space
between the outer stator 141 and the inner stator 148.
[0079] Referring to the cross-sectional view of Fig. 4,
the magnet frame 138 may be coupled to the piston
flange part 132 to extend in an outer radial direction and
then be bent forward. The permanent magnet 146 may
be installed or provided on a front portion of the magnet
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frame 138. When the permanent magnet 146 recipro-
cates, the piston 130 may reciprocate together with the
permanent magnet 146 in the axial direction.

[0080] The outer stator 141 may include coil winding
bodies 141b, 141c, and 141d and a stator core 141a.
The coil winding bodies 141b, 141c, and 141d may in-
clude a bobbin 141b and a coil 141c wound in a circum-
ferential direction of the bobbin 141b. The coil winding
bodies 141b, 141c, and 141d may further include a ter-
minal part or portion 141d that guides a power line con-
nected to the coil 141c so that the power line is led out
or exposed to the outside of the outer stator 141.
[0081] The stator core 141a may include a plurality of
core blocks in which a plurality of laminations are lami-
nated in a circumferential direction. The plurality of core
blocks may be disposed or provided to surround at least
a portion of the coil winding bodies 141b and 141c.
[0082] A stator cover 149 may be disposed or provided
on one or a first side of the outer stator 141. That is, the
outer stator 141 may have one or a first side supported
by the frame 110 and the other or a second side support-
ed by the stator cover 149.

[0083] The linear compressor 10 may further include
a cover coupling member 149a for coupling the stator
cover 149 to the frame 110. The cover coupling member
149a may pass through the stator cover 149 to extend
forward to the frame 110 and then be coupled to a first
coupling hole (not shown) of the frame 110.

[0084] The inner stator 148 may be fixed to a circum-
ference of the frame 110. Also, in the inner stator 148,
the plurality of laminations may be laminated in the cir-
cumferential direction outside of the frame 110.

[0085] The linear compressor 10 may further include
a support 137 that supports the piston 130. The support
137 may be coupled to a rear portion of the piston 130,
and the muffler 150 may be disposed or provided to pass
through the inside of the support 137. The piston flange
part 132, the magnet frame 138, and the support 137
may be coupled to each other using a coupling member.
[0086] A balance weight 179 may be coupled to the
support 137. A weight of the balance weight 179 may be
determined based on a drive frequency range of the com-
pressor body.

[0087] The linear compressor 10 may further include
arearcover 170 coupled to the stator cover 149 to extend
backward and supported by the second support device
185. The rear cover 170 may include three support legs,
and the three support legs may be coupled to a rear sur-
face of the stator cover 149. A spacer 181 may be dis-
posed or provided between the three support legs and
the rear surface of the stator cover 149. A distance from
the stator cover 149 to a rear end of the rear cover 170
may be determined by adjusting a thickness of the spacer
181. Also, the rear cover 170 may be spring-supported
by the support 137.

[0088] The linear compressor 10 may further include
an inflow guide part or guide 156 coupled to the rear
cover 170 to guide an inflow of the refrigerant into the
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muffler 150. At least a portion of the inflow guide part 156
may be inserted into the suction muffler 150.

[0089] The linear compressor 10 may further include
a plurality of resonant springs 176a and 176b which may
be adjusted in natural frequency to allow the piston 130
to perform a resonant motion. The plurality of resonant
springs 176a and 176b may include afirstresonantspring
176a supported between the support 137 and the stator
cover 149 and a second resonant spring 176b supported
between the support 137 and the rear cover 170. The
drive part that reciprocates within the linear compressor
10 may be stably moved by the action of the plurality of
resonant springs 176a and 176b to reduce vibration or
noise due to the movement of the drive part. The support
137 may include a first spring support part or support
137a coupled to the first resonant spring 176a.

[0090] The linear compressor 10 may include a plural-
ity of sealing members or seals 127, 128, 129a, and 129b
that increases a coupling force between the frame 110
and the peripheral parts around the frame 110. The plu-
rality of sealing members 127, 128, 129a, and 129b may
include a first sealing member 127 disposed or provided
at a portion at which the frame 110 and the discharge
cover 200 are coupled to each other. The first sealing
member 127 may be disposed or provided on or in a
second installation groove (not shown) of the frame 110.
[0091] The plurality of sealing members 127, 128,
129a, and 129b may further include a second sealing
member 128 disposed or provided at a portion at which
the frame 110 and the cylinder 120 are coupled to each
other. The second sealing member 128 may be disposed
onor in afirstinstallation groove (not shown) of the frame
110.

[0092] The plurality of sealing members 127, 128,
129a, and 129b may further include a third sealing mem-
ber 129a disposed or provided between the cylinder 120
and the frame 110. The third sealing member 129a may
be disposed or provided on or in a cylinder groove defined
in the rear portion of the cylinder 120.

[0093] The plurality of sealing members 127, 128,
129a, and 129b may further include a fourth sealing mem-
ber 129b disposed or provided at a portion at which the
frame 110 and the inner stator 148 are coupled to each
other. The fourth sealing member 129b may be disposed
or provided on or in a third installation groove (not shown)
of the frame 110.

[0094] Each of the first to fourth sealing members 127,
128, 129a, and 129b may have a ring shape.

[0095] The linear compressor 10 may further include
afirst support device or support 165 coupled to a support
coupling part or portion of the discharge cover 200 to
support one side of the main body of the compressor 10.
The first supportdevice 165 may be disposed or provided
adjacent to the second shell cover 103 to elastically sup-
portthe main body of the compressor 10. The first support
device 165 may include a first support spring 166. The
first support spring 166 may be coupled to the spring
coupling part 101a.
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[0096] The linear compressor 10 may further include
the second support device 185 coupled to the rear cover
170 to support the other side of the main body of the
compressor 10. The second support device 185 may be
coupled to the first shell cover 102 to elastically support
the main body of the compressor 10. The second support
device 185 may include a second support spring 186.
The second support spring 186 may be coupled to the
cover support part 102a.

[0097] Fig.5is aperspective view illustrating a coupled
configuration of the discharge cover and the discharge
valve assembly according to an embodiment. Fig. 6 is
an exploded perspective view illustrating the coupled
configuration of the discharge cover and the discharge
valve assembly according to an embodiment. Fig. 7 is a
cross-sectional view taken along line VI-VI’ of FIG. 5.
[0098] Referring to Figs. 5 to 7, the linear compressor
10 according to an embodiment may include the dis-
charge valve assembly 161 and 163 and the discharge
cover 200 coupled to the discharge valve assembly 161
and 163 to define the discharge space of the refrigerant
discharged from the compression space P of the cylinder
120. For example, the discharge valve assembly 161 and
163 may be press-fitted and coupled to the discharge
cover 200.

[0099] The discharge valve assembly 161 and 163
may include the discharge valve 161 installed or provided
on a front end of the cylinder 120 to selectively open the
compression space P and the spring assembly 163 cou-
pled to a front side of the discharge valve 161. When the
discharge valve 161 is closely attached to the front end
of the cylinder 120, the compression space P may be
closed. When the discharge valve 161 moves forward
and then is spaced apart from the cylinder 120, the re-
frigerant compressed in the compression space P may
be discharged.

[0100] Thedischargevalve 161 maybe made ofa plas-
tic material. For example, the discharge valve 161 may
be made of a polyether ether ketone (PEEK) material.
The PEEK material may have superior heat-resistance,
impact strength, and wear resistance.

[0101] The discharge valve 161 may have an avoid
groove 161a that avoids the coupling member 135a of
the suction valve 135. The avoid groove 161a may be
recessed forward from a rear surface of the discharge
valve 161.

[0102] The spring assembly 163 may include the valve
spring 163a coupled to the discharge valve 161. For ex-
ample, the valve spring 163a may include a plate spring
having a plurality of cutoff grooves. A coupling hole, to
which the discharge valve 161 may be coupled, may be
defined in an approximately central portion of the valve
spring 163a.

[0103] The spring assembly 163 may include the
spring support part 163b coupled to the valve spring
163a. The spring support part 163b may be understood
as a component coupled to the discharge cover 200 to
support the valve spring 163a to the discharge cover 200.
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For example, the spring support part 163b may be press-
fitted and coupled to the discharge cover 200. Also, the
spring support part 163b may be integrally injection-
molded to the valve spring 163a through an injection-
molding process, for example.

[0104] The discharge cover 200 may further include a
gasket 164 installed or provided on or at a front side of
the spring assembly 163. The gasket 164 may allow the
spring assembly 163 to be closely attached to the dis-
charge cover 200 to prevent the refrigerant from leaking
through a space between the spring assembly 163 and
the discharge cover 200.

[0105] The spring support part 163b may include a first
protrusion 163c that prevents the discharge valve 161
and the spring assembly 163 from rotating. A plurality of
the first protrusion 163c may be provided on an outer
circumferential surface of the spring support part 163b.
[0106] The gasket 164 may further include a second
protrusion 164a corresponding to a position and shape
of the first protrusion 163c. That is, a plurality of second
protrusions 164a may be disposed or provided on an
outer circumferential surface of the gasket 164.

[0107] Also, the discharge cover 200 may further in-
clude a recess part or recess 217 coupled to the outer
circumferential surface of the spring assembly 163 or the
outer circumferential surface of the gasket 164. The first
protrusion 163c and the second protrusion 164a may be
coupled to the recess part 217. The recess part 217 may
be defined in the first cover 210 and a plurality of the
recess part 217 may be provided to correspond to the
plurality of first and second protrusions 163c and 164a.
[0108] A process of coupling the spring assembly 163
to the discharge cover 200 will be described hereinafter.
The gasket 164 may be seated on a third part or portion
213 of the discharge cover 200. The second protrusion
164a of the gasket 164 may be inserted into the recess
part 217.

[0109] The spring assembly 163 may be press-fitted
into the discharge cover 200. When the gasket 164 is
pressed, a front surface of the spring assembly 163 may
be coupled to the third part 213, and the first protrusion
163c may be disposed or provided in the recess part 217.
In this process, the spring support part 163b may be de-
formed.

[0110] As the spring assembly 163 is press-fitted into
the discharge cover 200, the spring assembly 163 and
the discharge valve 161 may be stably supported by the
discharge cover 200. Also, as the first and second pro-
trusions 163c and 164a may be coupled to the recess
part 217, rotation of the spring assembly 163 and the
discharge valve 161 may be prevented.

[0111] Thedischarge cover 200 may include afirst cov-
er 210 that defines a first space part or space in which
the discharge valve 161 and the spring assembly 163
may be disposed or provided. The first cover 210 may
be stepped forward.

[0112] The first cover 210 may include a first part or
portion 211 that defines a rear surface of the first cover
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210 and provides a coupling surface to which the frame
110 may be coupled and a first stepped part or step 215a
thatextends forward from the first part 211. The first cover
210 may have a shape which may be recessed forward
from the first part 211 by the first stepped part 215a.
[0113] Thefirstcover 210 may furtherinclude a second
part or portion 212 that extends by a first preset or pre-
determined length inward from the first stepped part 215a
in a radial direction. The first cover 210 may further in-
clude a second stepped part or step 215b that extends
forward from the second part 212. The first cover 210
may have a shape which may be recessed forward from
the second part 212 by the second stepped part 215b.
The recess part 217 may be defined in an outer circum-
ferential surface of the second stepped part 215b.
[0114] The first cover 210 may further include a third
part or portion 213 extending by a second preset or pre-
determined length inward from the second stepped part
215b in the radial direction. The third part 213 may have
a seating surface on which the spring assembly 163 may
be seated.

[0115] The gasket 164 may be disposed or provided
on the third part 213, and the spring assembly 163 may
be coupled to a rear side of the third part 213. Thus, the
third part 213 may be coupled to a front surface of the
spring assembly 163. Also, the outer circumferential sur-
face of the spring assembly 163 may be press-fitted into
the second stepped part 215b.

[0116] The first cover 210 may further include a third
stepped part or step 215c¢ that extends forward from the
third part 213. The first cover 210 may have a shape
which may be recessed forward from the third part 213
by the third stepped part 215c.

[0117] The first cover 210 may further include a fourth
part or portion 214 that extends inward from the third
stepped part 215 in the radial direction. A stopper 218
that protrudes backward may be disposed or provided
on an approximately central portion of the fourth part 214.
When the linear compressor 10 abnormally operates,
particularly, when an opened degree of the discharge
valve 161 is greater than a preset or predetermined level,
the stopper 218 may protect the discharge valve 161 or
the valve spring 163a.

[0118] The abnormal operation may be understood as
a momentary abnormal behavior of the discharge valve
161 due to a variation in flow rate or pressure within the
compressor. The stopper 218 may interfere with the dis-
charge valve 161 or the valve spring 163a to prevent the
discharge valve 161 or the valve spring 163a from further
moving forward.

[0119] Discharge holes 216a and 216b, through which
the refrigerant flowing through the first space part 210a
may be transferred to the second cover 230, may be de-
fined in the first cover 210. The discharge holes 216a
and 216b may include a first discharge hole 216a defined
in the second part 212. A plurality of the first discharge
hole 216a may be provided, and the plurality of first dis-
charge holes 216a may be disposed or provided to be
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spaced apart from each other along a circumference of
the second part 212.

[0120] As the discharge valve 161 is opened, the re-
frigerant, which does not pass through the spring assem-
bly 163, of the refrigerant flowing into the first space part
210a, that is, the refrigerant existing in or at an upstream
side of the spring assembly 163 may be discharged to
the outside of the first cover 210 through the first dis-
charge hole 216a. Also, the refrigerant discharged
through the first discharge hole 216a may be introduced
into the second space part 230a of the second cover 230.
[0121] The discharge holes 216a and 216b may in-
clude a second discharge hole 216b defined in the fourth
part 214. A plurality of the second discharge hole 216b
may be provided, and the plurality of second discharge
holes 216b may be disposed or provided to be spaced
apart from each other along a circumference of the fourth
part 214.

[0122] As the discharge valve 161 is opened, the re-
frigerant, which passes through the spring assembly 163,
of the refrigerant flowing into the first space part 210a,
thatis, the refrigerant existing in or at a downstream side
of the spring assembly 163 may be discharged to the
outside of the first cover 210 through the second dis-
charge hole 216b. Also, the refrigerant discharged
through the second discharge hole 216b may be intro-
duced into the second space part 230a of the second
cover 230.

[0123] The number of second discharge holes 216b
may be less than the number of first discharge holes
216a. Thus, in the refrigerant passing through discharge
valve 161, a relatively large amount of refrigerant may
pass through the first discharge holes 216a, and a rela-
tively small amount of refrigerant may pass through the
second discharge holes 216b.

[0124] Hereinafter,components of the discharge cover
200 will be described with reference with the accompa-
nying drawings.

[0125] Fig. 8 is a perspective view of the discharge
cover according to an embodiment. Fig. 9 is a view illus-
trating an internal configuration of the first cover of the
discharge cover according to an embodiment. Fig. 10 is
a cross-sectional view taken along line X-X' of FIG. 8.
Fig. 11 is a cross-sectional view of a state in which the
connection pipe is coupled to the second cover according
to an embodiment.

[0126] Referring to Figs. 8 to 11, the discharge cover
200 according to an embodiment may include the plural-
ity of covers 210, 230, and 250 defining a plurality of
discharge spaces or a plurality of discharge chambers.
The plurality of covers 210, 230, and 250 may be coupled
to the frame 110 and stacked forward with respect to the
frame 110.

[0127] The plurality of covers 210, 230, and 250 may
include the first cover 210 having the first part 211 cou-
pled to the front surface of the frame 110 and the second
cover 230 coupled to a front side of the first cover 210.
The first and second covers 210 and 230 may be stacked
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in the axial direction. Also, the discharge cover 200 may
include a third cover 250 coupled to a front side of the
second cover 230. The second and third covers 230 and
250 may be stacked in the axial direction. As a result,
the first to third covers 210, 230, and 250 may be stacked
in the axial direction.

[0128] The plurality of covers 210, 230, and 250 may
include cover holes 219a and 239a, to which a predeter-
mined coupling member may be coupled. The cover
holes 219a and 239a may include a first cover hole 219a
defined in the first cover 210 and a second cover hole
239a defined in the second cover 230.

[0129] The first cover hole 219a may be defined in a
first cover flange 219 disposed or provided an edge of
the first cover 210, and the second cover hole 239a may
be defined in a second cover flange 239 disposed or pro-
vided on or atan edge of the second cover 230. A plurality
of each of the first cover holes 219a and 239a may be
provided. Also, a rear surface of the first cover flange 219
may define the first part 211.

[0130] The coupling member may pass through the
first and second cover holes 219a and 239a and then be
coupled to a coupling hole (not shown) of the frame 110.
Thus, the first cover flange 219 and the second cover
flange 239 may be coupled to each other, and the first
and second covers 210 and 230 may be stably supported
by the frame 110.

[0131] As described above, the first cover 210 may
have a stepped structure. Also, the first space part 210a,
through which the refrigerant discharged through the dis-
charge valve 161 may flow, may be defined within the
first cover 210.

[0132] The second cover 230 may be coupled to an
outer surface of the first cover 210. As described above,
as the first and second cover flanges 219 and 239 are
coupled to each other, the first and second covers 210
and 230 may be coupled to each other. Also, the second
space part 230a, through which the refrigerant may flow,
may be defined between the outer surface of the first
cover 210 and an inner surface of the second cover 230.
The refrigerant discharged from the first cover 210
through the first and second discharge holes 216a and
216b of the first cover 210 may be introduced into the
second space part 230a.

[0133] The second cover 230 may have a structure
which may be stepped forward. The second cover 230
may include the fourth part 231 coupled to the outer sur-
face of the first cover 210. The fourth part 231 may be
disposed or provided on a rear surface of the second
cover flange 239.

[0134] The second cover 230 may further include a
fourth stepped part or step 235a that extends forward
from the fourth part231. The second cover 230 may have
a shape which may be recessed forward from the fourth
part231 by the fourth stepped part 235a. Also, the second
cover 230 may include a fifth part or portion 232 that
extends by a third preset or predetermined length inward
from the fourth stepped part 235a in the radial direction.
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[0135] The second cover 230 may include a fifth
stepped part or step 235b that extends forward from the
fifth part 232 and a sixth part or portion 233 that extends
inward from the fifth stepped part 235b in the radial di-
rection. The second cover 230 may have a shape which
may be recessed forward from the fifth part 232 by the
fifth stepped part 235b.

[0136] The third cover 250 may be coupled to the outer
surface of the second cover 230. The third cover 250
may be coupled to the fifth part 232 or the fifth stepped
part 235b of the second cover 230. For example, the fifth
part 232 and the fifth stepped part 235b may be coupled
to an inner surface of the third cover 250.

[0137] Athird space partor space 250a, through which
the refrigerant may flow, may be defined between the
outer surface of the second cover 230 and an inner sur-
face of the third cover 250. The third space part 250a
may be understood as a space between the sixth part
233 of the second cover 230 and the inner surface of the
third cover 250.

[0138] A volume ratio of the first to third space parts
210a, 230a, and 250a may be determined or set to a
preset or predetermined ratio. The second space part
230a may have a volume greater than a volume of the
first space part 210a, and the third space part 250a may
have a volume less than the volume of the second space
part 230a. Thus, the refrigerant may flow from the first
space part 210a to the second space part 230a having
the relatively large volume to reduce pulsation and noise.
Also, the refrigerant may flow from the second space part
230a to the third space part 250a having the relatively
small volume to secure a flow rate of the refrigerant.
[0139] Forexample, thefirstand third space parts210a
and 250a may have the same volume, and the second
space part 230a may have a volume greater than the
volume of each of the first and third space parts 210a
and 250a. More particularly, the first, second, and third
space parts 210a, 230a, and 250a may have a volume
ration of about 1:2.5:1.

[0140] The third cover 250 may include a third cover
flange 259 coupled to the fifth part 232 of the second
cover 230. A seventh part or portion 251 coupled to the
fifth part 232 may be defined in a rear surface of the third
cover flange 259. The third cover 250 may have a
stepped structure. For example, the third cover 250 may
include a stepped part or step that extends forward from
the seventh part 251 and a part or portion that extends
inward from the stepped part in the radial direction. A
plurality of each of the stepped part and the part may be
provided, and the plurality of stepped parts and the plu-
rality of parts may alternately extend. As the shape is
clearly shown in the drawings, separate reference nu-
meral have not been given for description.

[0141] A coupling hole 257, to which the support cou-
pling part 290 may be coupled, may be defined in an
approximately central portion of the third cover 250. The
support coupling part 290 may be a component that sup-
ports the discharge cover 200 to the first support device
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165, made of a metal material, and coupled to the first
support device 165 by a predetermined coupling mem-
ber.

[0142] Thatis, the support coupling part 290 may have
one or a first side portion coupled to the coupling hole
257 and the other or a second side portion coupled to
the first support device 165. As the support coupling part
290 may be inserted into the third cover 250 through the
coupling hole 257, the support coupling part 290 may be
stably coupled to the discharge cover 200. Due to the
above-described structure, vibration generated from the
discharge cover 200 may be transmitted to the first sup-
port device 165 through the support coupling part 290.
Also, vibration transmitted to the first support device 165
may be dispersed to the shell 101 via the first support
spring 166 and the spring coupling part 101a. As a result,
vibration of the linear compressor 10 may be reduced.
[0143] The discharge cover 200 may further include
the connection pipe 260 through which the refrigerant
within the second space part 230a may be transferred to
the third space part 250a of the third cover 250. The con-
nection pipe 260 may be coupled to the second cover
230 to extend to the outside of the second cover 230 and
then be bent at least one time and coupled to the third
cover 250.

[0144] The connection pipe 260 may include afirst pipe
261 coupled to the second cover 230 to extend in a first
direction, a second pipe 263 bent from the first pipe 261
to extend in a second direction, and a third pipe 265 bent
from the second pipe 263 to extend in a third direction
and then coupled to the third cover 250.

[0145] For example, the first direction may be under-
stood as a direction which extends away from the second
cover 230, the second direction may be understood as
a direction which extends approximately perpendicular
to the first direction, and the third direction may be un-
derstood as a direction which extends approximately per-
pendicular to the second direction. Also, the third direc-
tion may be understood as a direction which is directed
to the third cover 250.

[0146] The connection pipe 260 may have a shape
which is bent several times in a " c" shape by the first to
third pipes 261, 263, and 265. As the connection pipe
260 is provided in the discharge cover 200, the discharge
passage for the refrigerant may be elongated, and thus,
pulsation of the refrigerant may be reduced.

[0147] The first pipe 261 may be coupled to the second
cover 230 to extend toward the second space part 230a
of the second cover 230. Also, an end of the first pipe
261 may be spaced a preset or predetermined distance
H from the outer surface of the first cover 210, more par-
ticularly, the first cover flange 219.

[0148] The preset distance H may be determined as a
value which corresponds to a height of the first stepped
part 215a from the first cover flange 219 of the first cover
210. Thatis, the end of the first pipe 261 may be disposed
at a height corresponding to the second part 212 in which
the first discharge hole 216ais defined. The "height" may
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be understood as a forward distance using the first cover
flange 219 as a reference point.

[0149] Forexample, the presetdistance H1 may range
from about 1 mm to 2 mm. When the preset distance H1
is less than about 1 mm or greater than about 2 mm,
pressure loss of the refrigerant may occur (see Fig. 12).
[0150] When the end of the first pipe 261 is disposed
too close to the first cover 210, that is, when a distance
between the end of the first pipe 261 and the first cover
210 is too short, flow resistance of the refrigerant within
the second space part 230a may be too high to cause
the pressure loss. Also, when the distance between the
end of the first pipe 261 and the first cover 210 is too
long, a distance between the end of the first pipe 261 and
the first discharge hole 216a may be too long to cause
the pressure loss. Thus, in the current embodiment, a
position of the first pipe 261 is proposed.

[0151] Also, the third pipe 265 may be coupled to the
third cover 250. The refrigerant introduced from the first
space part210a of the first cover 210to the second space
part 230a of the second cover 230 through the first dis-
charge hole 216a may be discharged to the outside of
the second cover 230 while flowing through the first pipe
261.

[0152] The refrigerant within the first pipe 261 may flow
to the outer surface of the third cover 250 while flowing
through the second pipe 263 and then be introduced into
the third space part 250a of the third cover 250 through
the third pipe 265. Also, the refrigerant within the third
space part 250a flows to the cover pipe 162a coupled to
the third cover 250. The cover pipe 261a may extend a
preset or predetermined length from the third cover 250
to the third space part 250a.

[0153] Asdescribed above, asthe connection pipe 260
that extends to the outside of the second cover 230 and
is coupled to the outer surface of the third cover 250 is
provided, the discharge passage for the refrigerant may
be elongated, and thus, pulsation of the refrigerant may
be reduced. The refrigerant flowing through the cover
pipe 162a may flow through the loop pipe 162b and then
be discharged to the outside of the linear compressor 10
through the discharge pipe 105 connected to the loop
pipe 162b.

[0154] Fig. 12is atest graph illustrating pressure drop
depending ona variation in distance H1 between the con-
nection pipe and the outer surface of the first cover ac-
cording to an embodiment. Fig. 13 is an experimental
graph illustrating a state in which pulsation is reduced in
comparison to the related art in a case of the stack-type
discharge cover structure according to an embodiment.
Fig. 14 is an experimental graph illustrating a state in
which the pulsation varies depending on a length of the
connection pipe according to an embodiment.

[0155] Referring to Fig. 12, itis seen that the pressure
drop of the refrigerant varies depending on a variation in
the preset distance (H1, a gap). In the graph of Fig. 12,
the horizontal axis represents the preset distance H1,
and the vertical axis represents pressure drop (AP) of

10

15

20

25

30

35

40

45

50

55

12

the refrigerant discharged from the discharge cover 200.
[0156] Whenthe presentdistance H1islessthanabout
1 mm, the pressure drop of the refrigerant is relatively
high. To realize a desired performance of the linear com-
pressor 10, when the preset pressure drop is a preset
drop (APo), if the preset distance H1 is less than about
1 mm, the pressure drop is measured to a value greater
than the preset drop. However, the more the preset dis-
tance H1 approaches about 1 mm, the more the pressure
drop is reduced.

[0157] Also, when the preset distance H1 is above
about 1 mm, the pressure drop is less than the preset
drop (APo). A section in which the pressure drop is less
than the preset drop (APo), it is observed that the preset
distance H1 ranges from about 1 mm to about 2 mm.
Also, the preset distance H1 at which the lowest pressure
drop occurs may be about 1.5 mm. Thus, in the current
embodiment, the preset distance H1 may range from
about 1 mm to about 2 mm, for example, about 1.5 mm.
[0158] Referring to Fig. 13, itis seen that the pulsation
varies depending on a variation in frequency (Hz) of the
refrigerantdischarged from the discharge cover 200. The
frequency (Hz) may be understood as a loudness fre-
quency which is obtained from the discharged refrigerant,
but not an input frequency (about 80 Hz to about 110 Hz)
of the linear compressor 10. Also, the pulsation may be
understood as a relative value which is expressed ac-
cording to a predetermined reference.

[0159] Inthe graph of Fig. 13, a solid line shows results
due to the structure of the discharge cover 200 according
to an embodiment, and a dotted line shows results due
to the structure of the discharge cover according to the
related art, that is, the Prior Art Document 2.

[0160] As illustrated in Fig. 13, in the whole range of
frequency, it is seen that the pulsation due to the dis-
charge cover 200 according to an embodiment is less
than that due to the discharge cover according to the
related art. This shows that the pulsation from the dis-
charge cover 200 according to an embodiment is re-
duced.

[0161] Referring to Fig. 14, itis seen that the pulsation
measured depending on a length of the connection pipe
260 varies. Like Fig. 13, the frequency (Hz) displayed on
the horizontal axis of the graph may be understood as a
loudness frequency. Also, the pulsation may be under-
stood as a relative value that is expressed according to
the predetermined reference.

[0162] Inthe graph of Fig. 14, a solid line shows a var-
iation in pulsation depending on a variation in frequency
when a length of the connection pipe 260 according to
an embodiment, that is, a sum of lengths of the first to
third pipes 261, 263, and 265 ranges from about 70 mm
to about 80 mm, for example, about 75 mm, and a dotted
line shows a variation in pulsation depending on a vari-
ation in frequency when the connection pipe 260, which
is a control group with respect to the experimental group,
has a length of about 70 mm or less.

[0163] As illustrated in Fig. 14, it is seen that the pul-
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sation when the connection pipe 260 has a length of
about 75 mm is generally lower than that when the con-
nection pipe 260 has a length of about 65 mm. Thus, in
the current embodiment, the connection pipe 260 may
have a length of about 70 mm to about 80 mm, for ex-
ample, about 75 mm.

[0164] Fig. 15 is a cross-sectional view illustrating a
state in which the refrigerant flows in the linear compres-
sor according to an embodiment. Referring to Fig. 15, a
refrigerant flow in the linear compressor 10 according to
an embodiment will be described hereinafter. The refrig-
erant suctioned into the shell 101 through the suction
pipe 104 may be introduced into the piston 130 via the
suction muffler 150. The piston 130 reciprocates in the
axial direction by the driving of the motor assembly 140.
[0165] When the suction valve 135 coupled to the front
side of the piston 130 is opened, the refrigerant may be
introduced into the compression space P and then com-
pressed. Also, when the discharge valve 161 is opened,
the compressed refrigerant may be introduced into the
discharge space of the discharge cover 200.

[0166] The refrigerant may flow to the first space part
210a of the first cover 210 and then flow to the second
space part 230a of the second cover 230 through the first
and second discharge holes 216a and 216b (see Fig. 7).
Also, the refrigerant within the second space part 230a
may be discharged to the outside of the second cover
230 through the first pipe 261 of the connection pipe 260
(see Figs. 8 and 11) and then introduced into the third
space part 250a of the third cover 250 via the second
pipe 263 and the third pipe 265 (see Fig. 7). The refrig-
erant within the third space part 250a may be discharged
from the discharged cover 200 through the cover pipe
162a and then discharge to the outside of the linear com-
pressor 10 via the loop pipe 162b and the discharge pipe
105 (see Figs. 7 and 8).

[0167] As described above, pulsation of the com-
pressed refrigerant discharged through the discharge
valve may be reduced by the discharge cover including
the plurality of covers which may be stacked in the axial
direction, and thus, noise may be reduced.

[0168] According to embodiments, the compressor in-
cluding internal parts or components may be decreased
in size to reduce a volume of a machine room of a refrig-
erator, and thus, an inner storage space of the refrigerant
may be increased. Also, a drive frequency of the com-
pressor may be increased to prevent the internal parts
from being deteriorated in performance due to the de-
creasing size thereof. In addition, the gas bearing may
be applied between the cylinder and the piston to reduce
a friction force occurring due to oil.

[0169] Asthe plurality of covers thatrespectively define
the discharge spaces are provided in the discharge cov-
er, the discharge space may be increased in volume, and
thus, the pulsation of the discharged refrigerant may be
reduced. Also, as the plurality of covers are may be
stacked in the axial direction, a volume of the entire dis-
charge cover may be relatively small while the discharge
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space is increased in volume to improve space availa-
bility. Also, noise generated by the flowing refrigerant
may be effectively blocked through the structure of the
stacked covers.

[0170] As aratio of sizes of the first to third space parts,
which are defined by the first to third covers, may be
determined to be in an optimal range, a reduction effect
of pulsation and noise may be superior. In particular, as
the first space partis defined in the first cover, the second
space part is defined between the outer surface of the
first cover and the inner surface of the second cover, and
the third space part is defined between the outer surface
of the second cover and the inner surface of the third
cover, a separate constitution for defining the discharge
space in the discharge cover may be unnecessary.
[0171] Further, as the connection pipe connecting the
second space part to the third space part has a relatively
long length, the discharge passage may be increased in
length, and thus, pulsation of the refrigerant may be re-
duced. Furthermore, as the connection pipe is inserted
into the second cover, and the end of the connection pipe
is spaced a preset or predetermined distance from the
outer surface of the first cover, a pressure loss of the
flowing refrigerant may be reduced.

[0172] Embodiments provide a linear compressor in
which adischarge space of adischarge coverisimproved
in structure to reduce an occurrence of pulsation due to
aflow of a refrigerant. Embodiments also provide a linear
compressor in which a plurality of discharge spaces (or
discharge chambers) are provided in a discharge cover.
[0173] Embodiments also provide a linear compressor
in which a passage of a refrigerant flowing through a plu-
rality of discharge spaces increased in length to reduce
an occurrence of pulsation. Embodiments also provide
alinear compressorinwhich an optical range with respect
to a volume ratio of the plurality of discharge spaces is
proposed to reduce an occurrence of pulsation.

[0174] Embodiments also provide a linear compressor
in which an optimal range with respect to a shape or
length of a connection pipe through which one discharge
space of a plurality of discharge spaces communicates
with the other discharge space is proposed to reduce an
occurrence of pulsation.

[0175] In one embodiment, a linear compressor may
include a discharge cover including a plurality of covers
which may be stacked in an axial direction. The discharge
cover may include a first cover having a first space part
or space through which a refrigerant may flow. A spring
assembly may be installed on the first cover.

[0176] The discharge cover may further include a sec-
ond cover coupled to the first cover and having a second
space part through which the refrigerant flows. The first
cover may include a discharge hole through which the
refrigerant within the first space part is transferred to the
second space part.

[0177] The first cover may have a structure which may
be stepped several times. The first cover may have a
recess part or recess to which an outer circumferential
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surface of the spring assembly is coupled.

[0178] The discharge cover may further include a third
cover coupled to the second cover and having a third
space part or space through which the refrigerant may
flow. The discharge cover may further include a connec-
tion pipe that extends from the second cover and is cou-
pled to the third cover to transfer the refrigerant within
the second space part to the third space part.

[0179] The connection pipe may have a shape which
may be bent several times. The connection pipe may be
coupled to the second cover to extend toward the first
space part, and an end of a first pipe may be spaced a
preset or predetermined distance (H1) from an outer sur-
face of the first cover.

[0180] In another embodiment, a linear compressor
may include a discharge cover. The discharge cover may
include a first cover having a first space part or space, a
second cover coupled to a front portion of the first cover
and having a second space part or space, and a third
cover coupled to a front portion of the second cover and
having a third space part or space. The second space
part may have a volume greater than that of each of the
first space part and the third space part.

[0181] The details of one or more embodiments are
set forth in the accompanying drawings and the descrip-
tion. Other features will be apparent from the description
and drawings, and from the claims.

[0182] Any reference in this specification to "one em-
bodiment," "an embodiment," "example embodiment,”
etc., means that a particular feature, structure, or char-
acteristic described in connection with the embodiment
isincluded in atleast one embodiment. The appearances
of such phrases in various places in the specification are
not necessarily all referring to the same embodiment.
Further, when a particular feature, structure, or charac-
teristic is described in connection with any embodiment,
it is submitted that it is within the purview of one skilled
inthe artto effect such feature, structure, or characteristic
in connection with other ones of the embodiments.
[0183] Although embodiments have been described
with reference to a number of illustrative embodiments
thereof, it should be understood that numerous other
modifications and embodiments can be devised by those
skilled in the art that will fall within the scope of the in-
vention as defined by the respective subject-matter of
the appended patent claims. More particularly, various
variations and modifications are possible in the compo-
nent parts and/or arrangements of the subject combina-
tion arrangement within said scope of the invention as
defined in the appended patent claims. In addition to var-
iations and modifications in the component parts and/or
arrangements, alternative uses will also be apparent to
those skilled in the art.

Claims

1. Alinear compressor comprising:
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a cylinder (120) having a compression space for
a refrigerant and into which a piston that recip-
rocates in an axial direction is inserted;

a discharge valve (161) provided at one side of
the cylinder (120) to selectively discharge the
refrigerant compressed in the compression
space for the refrigerant;

a spring assembly (163) coupled to the dis-
charge valve (161); and

a discharge cover (200) on which the spring as-
sembly (163) is seated, the discharge cover
(200) having a discharge space through which
therefrigerant discharged through the discharge
valve (161) flows and including a plurality of cov-
ers (210, 230, 250) stacked in the axial direction,
characterized in that

the plurality of covers includes:

a first cover (210) on which the spring as-
sembly (163) is seated and having a first
space (210a) through which the refrigerant
flows;

a second cover (230) coupled to the first
cover (210) and having a second space
(230a) through which the refrigerant flows;
and

a third cover (250) coupled to the second
cover (230) and having a third space (250a)
through which the refrigerant flows;
wherein the discharge cover (200) further
includes a connection pipe (260) that ex-
tends from the second cover (230) and cou-
pled to the third cover (250), the connection
pipe (260) being configured to transfer the
refrigerant in the second space (230a) to
the third space (250a).

2. Thelinear compressor according to claim 1, wherein
the first cover (210) includes a discharge hole (216a,
216b) through which the refrigerant in the first space
(210a) is transferred to the second space (230a).

3. The linear compressor according to claim 1 or 2,
wherein the first cover (210) includes:

a first portion (211) coupled to a frame;

a first step (215a) that extends to be stepped
forward from the first portion (211); and

a second portion (212) that extends from the first
step (215a) in aradial direction, wherein the cyl-
inder (120) is inserted into the frame.

4. Thelinear compressor according to claim 3, wherein
the second portion (212) includes a first discharge
hole (216a) through which the refrigerant in the first
space (210a) is transferred to the second space
(230a).
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The linear compressor according to claim 3 or 4,
wherein the first cover (210) includes:

asecond step (215b) that extends to be stepped
forward from the second portion (212); and
arecess (217) defined in the second step (215b)
and coupled to an outer circumferential surface
of the spring assembly (163).

The linear compressor according to claim 5, wherein
the first cover (210) further includes a third portion
(213) that extends from the second step (215b) in
the radial direction, and wherein a front surface of
the spring assembly (163) is provided in the third
portion (213).

The linear compressor according to claim 6, wherein
the first cover (210) further includes:

a third step (215c) that extends to be stepped
forward from the third portion (213); and
afourth portion (214) that extends from the third
step (215c) in the radial direction.

The linear compressor according to claim 7, wherein
the fourth portion (214) includes a second discharge
hole (216b) through which the refrigerant in the first
space (210a) is transferred to the second space
(230a).

The linear compressor according to any one of
claims 1 to 8, wherein the connection pipe (260) has
a shape which is bent several times.

The linear compressor according to any one of
claims 1 to 9, wherein the connection pipe (260) in-
cludes:

a first pipe (261) coupled to the second cover
(230) to extend in a first direction;

a second pipe (263) bent from the first pipe (261)
to extend in a second direction; and

a third pipe (265) bent from the second pipe
(263) to extend in a third direction and coupled
to the third cover (250).

The linear compressor according to claim 10, where-
in the connection pipe (260) is coupled to the second
cover (230) to extend toward the first space (210a),
and an end portion of the first pipe (261) is spaced
a predetermined distance from an outer surface of
the first cover (210).

The linear compressor according to claim 11, where-
in the predetermined distance ranges from about 1
mm to about 2 mm, and

wherein a sum of lengths of the first to third pipes
(261, 263, 265) ranges from about 70 mm to about
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80 mm.

Patentanspriiche

Linearverdichter mit:

einem Zylinder (120), der einen Verdichtungs-
raum fiir ein Kaltemittel aufweist und in dem ein
Kolben eingesetzt ist, der sich in einer axialen
Richtung hin- und herbewegt;

einem Ausstol3ventil (161), das auf einer Seite
des Zylinders (120) vorgesehen ist, um selektiv
das im Verdichtungsraum fiir das Kaltemittel
verdichtete Kaltemittel auszustofRen;

einer Federanordnung (163), die mit dem Aus-
stoRventil (161) gekoppelt ist; und

einer AusstoRabdeckung (200), auf der die Fe-
deranordnung (163) sitzt, wobei die AusstolRab-
deckung (200) einen Ausstofraum aufweist,
durch den das durch das AusstoRventil (161)
ausgestolRene Kaltemittel stromt und der meh-
rere in der axialen Richtung gestapelte Abde-
ckungen (210, 230, 250) aufweist,

dadurch gekennzeichnet, dass

die mehreren Abdeckungen aufweisen:

eine erste Abdeckung (210), auf der die Fe-
deranordnung (163) sitzt und die einen ers-
ten Raum (210a) aufweist, durch den das
Kaltemittel stromt;

eine zweite Abdeckung (230), die mit der
ersten Abdeckung (210) gekoppelt ist und
einen zweiten Raum (230a) aufweist, durch
den das Kaltemittel stromt; und

eine dritte Abdeckung (250), die mit der
zweiten Abdeckung (230) gekoppeltist und
einen dritten Raum (250a) aufweist, durch
den das Kaltemittel stromt;

wobei die AusstoRabdeckung (200) ferner
ein Verbindungsrohr (260) aufweist, das
sich von der zweiten Abdeckung (230) er-
streckt und mit der dritten Abdeckung (250)
gekoppelt ist, wobei das Verbindungsrohr
(260) konfiguriert ist, das Kaltemittel im
zweiten Raum (230a) zum dritten Raum
(250a) weiterzuleiten.

Linearverdichter nach Anspruch 1, wobei die erste
Abdeckung (210) ein AusstoRloch (216a, 216b) auf-
weist, durch das das Kaltemittel im ersten Raum
(210a) zum zweiten Raum (230a) weitergeleitet
wird.

Linearverdichter nach Anspruch 1 oder 2, wobei die
erste Abdeckung (210) aufweist:

einen ersten Abschnitt(211), der miteinem Rah-
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men gekoppelt ist;

eine erste Stufe (215a), die sich nach vorn ab-
gestuft vom ersten Abschnitt (211) erstreckt;
und

einen zweiten Abschnitt (212), der sich von der
ersten Stufe (215a) in radialer Richtung er-
streckt, wobei der Zylinder (120) in den Rahmen
eingesetzt ist.

Linearverdichter nach Anspruch 3, wobei der zweite
Abschnitt (212) ein erstes AusstoRloch (216a) auf-
weist, durch das das Kaltemittel im ersten Raum
(210a) zum zweiten Raum (230a) weitergeleitet
wird.

Linearverdichter nach Anspruch 3 oder 4, wobei die
erste Abdeckung (210) aufweist:

eine zweite Stufe (215b), die sich nach vorn ab-
gestuft vom zweiten Abschnitt (212) erstreckt;
und

eine Aussparung (217), die in der zweiten Stufe
(215b) definiertist und mit einer AuBenumfangs-
flache der Federanordnung (163) gekoppelt ist.

Linearverdichter nach Anspruch 5, wobei die erste
Abdeckung (210)ferner einen dritten Abschnitt (213)
aufweist, der sich von der zweiten Stufe (215b) in
der radialen Richtung erstreckt, und wobei eine Vor-
derseite der Federanordnung (163) im dritten Ab-
schnitt (213) vorgesehen ist.

Linearverdichter nach Anspruch 6, wobei die erste
Abdeckung (210) ferner aufweist:

eine dritte Stufe (215c), die sich nach vorn ab-
gestuft vom dritten Abschnitt (213) erstreckt;
und

einen vierten Abschnitt (214), der sich von der
dritten Stufe (215c) in der radialen Richtung er-
streckt.

Linearverdichter nach Anspruch 7, wobei der vierte
Abschnitt (214) ein zweites Ausstof3loch (216b) auf-
weist, durch das das Kaltemittel im ersten Raum
(210a) zum zweiten Raum (230a) weitergeleitet
wird.

Linearverdichter nach einem der Anspriiche 1 bis 8,
wobei das Verbindungsrohr (260) eine mehrfach ge-
bogene Form aufweist.

Linearverdichter nach einem der Anspriiche 1 bis 9,
wobei das Verbindungsrohr (260) aufweist:

ein erstes Rohr (261), das mit der zweiten Ab-
deckung (230) gekoppelt ist, so dass es sich in
einer ersten Richtung erstreckt;
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ein zweites Rohr (263), das vom ersten Rohr
(261) abknickt, so dass es sich in einer zweiten
Richtung erstreckt; und

ein drittes Rohr (265), das vom zweiten Rohr
(263) abknickt, so dass es sich in einer dritten
Richtung erstreckt, und mit der dritten Abde-
ckung (250) gekoppelt ist.

Linearverdichter nach Anspruch 10, wobei das Ver-
bindungsrohr (260) mit der zweiten Abdeckung (230)
gekoppelt ist, so dass es sich zum ersten Raum
(210a) erstreckt, und ein Endabschnitt des ersten
Rohrs (261) mit einem vorbestimmten Abstand von
der AuRenflache der ersten Abdeckung (210) beab-
standet ist.

Linearverdichter nach Anspruch 11, wobei der vor-
bestimmte Abstand von etwa 1 mm bis etwa 2 mm
reicht, und
wobei eine Summe der Langen des ersten bis dritten
Rohrs (261, 263, 265) von etwa 70 mm bis etwa 80
mm reicht.

Revendications

1.

Compresseur linéaire, comprenant :

un cylindre (120) présentant un espace de com-
pression pour un réfrigérant, dans lequel un pis-
ton a mouvement alternatif dans la direction
axiale est inséré ;

une vanne de refoulement (161) prévue sur un
c6té du cylindre (120) pour refouler sélective-
ment le réfrigérant comprimé dans I'espace de
compression du réfrigérant ;

un ensemble de ressort (163) raccordé ala van-
ne de refoulement (161) ; et

un couvercle de refoulement (200) sur lequel
repose I'ensemble de ressort (163), ledit cou-
vercle de refoulement (200) ayant un espace de
refoulement ou s’écoule le réfrigérant refoulé
par la vanne de refoulement (161) et compre-
nant une pluralité de couvercles (210, 230, 250)
superposé en direction axiale,

caractérisé en ce que

la pluralité de couvercles comprend :

un premier couvercle (210) sur lequel repo-
se I'ensemble de ressort (163) et ayant un
premier espace (210a) ou s’écoule le
réfrigérant ;

un deuxieme couvercle (230) raccordé au
premier couvercle (210) etayant un deuxie-
me espace (230a) ou s’écoule le
réfrigérant ; et

un troisieme couvercle (250) raccordé au
deuxieme couvercle (230) et ayant un troi-
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sieme espace (250a) ou s’écoule le
réfrigérant ;

ou le couvercle de refoulement (200) com-
prend en outre une conduite de connexion
(260) s’étendant depuis le deuxiéme cou-
vercle (230) et raccordée au troisieme cou-
vercle (250), ladite conduite de connexion
(260) étant prévue pour transférer le réfri-
gérant du deuxieme espace (230a) vers le
troisieme espace (250a).

Compresseur linéaire selon la revendication 1, ou le
premier couvercle (210) présente un orifice de re-
foulement (216a, 216b) par lequel le réfrigérant est
transféré du premier espace (210a) vers le deuxieme
espace (230a).

Compresseur linéaire selon la revendication 1 ou la
revendication 2, ou le premier couvercle (210)
présente :

une premiere section (211) raccordée a un
chéassis ;

un premier étagement (215a) s’étendant en dé-
calage vers I'avant depuis la premiéere section
(211) ; et

une deuxiéme section (212) s’étendant depuis
le premier étagement (215a) dans une direction
radiale, le cylindre (120) étant inséré dans le
chassis.

Compresseur linéaire selon la revendication 3, ou la
deuxiéme section (212) présente un premier orifice
de refoulement (216a) par lequel le réfrigérant est
transféré du premier espace (210a) vers le deuxieme
espace (230a).

Compresseur linéaire selon la revendication 3 ou la
revendication 4, ou le premier couvercle (210)
présente :

un deuxiéeme étagement (215b) s’étendant en
décalage vers I'avant depuis la deuxieme sec-
tion (212) ; et

un renfoncement (217) défini dans le deuxiéme
étagement (215b) et raccordé a la surface cir-
conférentielle extérieure de I'ensemble de res-
sort (163).

Compresseur linéaire selon la revendication 5, ou le
premier couvercle (210) présente en outre une troi-
siéme section (213) s’étendant en direction radiale
depuis le deuxiéme étagement (215b), etou une sur-
face avant de I'ensemble de ressort (163) est pré-
sentée dans la troisieme section (213).

Compresseur linéaire selon la revendication 6, ou le
premier couvercle (210) présente en outre :
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un troisieme étagement (215c) s’étendant en
décalage vers'avantdepuis la troisieme section
(213) ; et

une quatrieme section (214) s’étendant en di-
rection radiale depuis le troisieme étagement
(215c).

Compresseur linéaire selon la revendication 7, ou la
quatriéme section (214) présente un deuxiéme ori-
fice de refoulement (216b) par lequel le réfrigérant
est transféré du premier espace (210a) vers le
deuxieme espace (230a).

Compresseur linéaire selon 'une des revendications
1 a8, ou la conduite de connexion (260) a une forme
coudée plus fois.

Compresseur linéaire selon 'une des revendications
1a9, ou la conduite de connexion (260) comprend :

une premiére conduite (261) raccordée au
deuxieme couvercle (230) de maniére a s’éten-
dre dans une premiére direction ;

une deuxieme conduite (263) coudée a partir de
la premiére conduite (261) de maniére a s’éten-
dre dans une deuxiéme direction ; et

une troisieme conduite (265) coudée a partir de
la deuxiéme conduite (263) de maniére a s’éten-
dre dans une troisi€me direction, et raccordée
au troisieme couvercle (250).

Compresseur linéaire selon la revendication 10, ou
la conduite de connexion (260) est raccordée au
deuxieme couvercle (230) de maniére a s’étendre
vers le premier espace (210a), et une section d’ex-
trémité de la premiére conduite (261) est espacée
d’une distance définie d’'une surface extérieure du
premier couvercle (210).

Compresseur linéaire selon la revendication 11, ou
la distance définie est comprise entre 1 mm env. et
2 mm env., et

ou la somme des longueurs de la premiere a la troi-
siéme conduites (261, 263, 265) est comprise entre
70 mm env. et 80 mm env.
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PRESSURE DROP(AP)
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FIG. 12
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